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2 $C\lambda I_{\lambda}$ $*$
$C\lambda I_{\lambda}$
$C\lambda I_{\lambda}$ $S,$ $K,$ $I_{\lambda}$
Def 1 $(C\lambda$ $)$ .
1. $C\lambda$ (atom).
2. $M,$ $N$ $C\lambda$ $MN$ $C\lambda$ (application).
3. $x$ $M$ $C\lambda$ $\lambda x.M$ $C\lambda$ (abstraction).
$*$ 263-8522 1-33
1832 2013 135-138 135
abstraction $CL$
$C\lambda$ $M$ $M$ $FV(M)$
Def 2 $($ $C\lambda I_{\lambda})$ . $C\lambda$ $I_{\lambda}$ $C\lambda I_{\lambda}$ :
$(I_{\lambda}\beta) I_{\lambda}MN arrow 1MN$
$(I_{\lambda}1) I_{\lambda}M arrow 1\lambda x.Mx (x\not\in FV(M))$
(S) SMNR $arrow 1MR(NR)$
(K) $KMN$ $arrow 1M$
$(\rho) M arrow M$
$\frac{Narrow_{1}R}{MNarrow_{1}MR}(\mu)$ , $\frac{Marrow_{1}N}{MRarrow_{1}NR}(\nu)$ , $\frac{Marrow_{1}N}{\lambda x.Marrow_{1}\lambda x.N}(\xi)$ , $\frac{Marrow_{1}NNarrow R}{Marrow R}(\tau)$ .
$arrow$ $arrow 1$ $0$
Def3 ( $*$ ). $C\lambda$ $M$ $CL$ $M^{*}$ $*$ : $*1$
1. $a^{*}\equiv a$ ( $a$ ),
2. $(MN)^{*}\equiv M^{*}N^{*},$
3. $(\lambda x.M)^{*}\equiv I_{\lambda}(\lambda^{*}x.M^{*})$ .
$CL$ $\lambda^{*}$ :
1. $\lambda^{*}x.x\equiv I$ $($ $I\equiv SKK)$ ,
2. $\lambda^{*}x.M\equiv$ ($KM$) $(x\not\in FV(M)$ $)$ ,
3. $\lambda^{*}x.Ux\equiv U$ $(x\not\in FV(U)$ $)$ ,
4. $\lambda^{*}x.UV\equiv S(\lambda^{*}x.U)(\lambda^{*}x.V)$ .
3
Th 4( $\lambda^{*}$ ). $\lambda^{*}$ $CL$ $M,$ $N$ $x,$ $y(\not\equiv)$
:
1. $y\not\in FV(N)$ $[N/x](\lambda^{*}y.M)\equiv\lambda^{*}y.[N/x]M.$
2. $y\not\in FV(M)$ $\lambda^{*}y.[y/x]M\equiv\lambda^{*}x.M.$
Proof. $\lambda^{*}$
Th 5( $*$ ). $*$ :




2. $C\lambda$ $M$ $FV(M)=FV(M^{*})$ .
3. $M,$ $N$ $x$ $([N/x]M)^{*}\equiv[N^{*}/x]M^{*}.$
Proof.
1. $*$ ( $\lambda^{*}$ )
2. $FV(M)$ $M\equiv\lambda x.N$ $FV(\lambda^{*}x.N)=FV(N)-$
$\{x\}$
3.
$M\equiv\lambda y.Q$ ( ) $\equiv I_{\lambda}(\lambda^{*}z.([N/x] [z/y]Q)*)$ ( $z$
).
Th 4. 1, 2
$I_{\lambda}(\lambda^{*}z.([N/x][z/y]Q)^{*})$ $\equiv$ $I_{\lambda}(\lambda^{*}z.[N^{*}/x][z/y]Q^{*})$ $\equiv$ $I_{\lambda}[N^{*}/x](\lambda^{*}z.[z/y]Q^{*})$ $\equiv$
$I_{\lambda}[N^{*}/x](\lambda^{*}y.Q^{*})$ .
( ) $\equiv[N^{*}/x](I_{\lambda}(\lambda^{*}y.Q^{*}))\equiv I_{\lambda}[N^{*}/x](\lambda^{*}y.Q^{*})$ . ( ) $\equiv$ ( )
Th 6( $*$ ). $M$ $(M^{*})^{o}\equiv M$ $*$ $\circ$
Def 7( $\circ$ ). $C\lambda$ $M$ $M^{o}$ $\circ$ :
1. $a^{o}\equiv a$ ( $a$ ),
2. $(\lambda x.M)^{o}\equiv\lambda x.M^{o},$
3. $(I_{\lambda}M)^{o}\equiv\lambda x.N^{o}$ ( $x$ $N$ $Mx$ $SK$ $*$2),
4. $(MN)^{o}\equiv M^{o}N^{o}.$
Proof of Th6. $CL$ $M^{*}$ $(M^{*})^{o}$ $(M^{*})^{o}\equiv M$
$*$
$M\equiv\lambda x.Q$ $M^{*}\equiv I_{\lambda}(\lambda^{*}x.Q^{*})$ . $(\lambda^{*}x.Q^{*})x$ $SK$ $Q^{*}$
( $\lambda^{*}$ Th5. 1 ). $(Q^{*})^{o}\equiv Q$ $(M^{*})^{o}\equiv$
$(I_{\lambda}(\lambda^{*}x.Q^{*}))^{o}\equiv\lambda x.(Q^{*})^{o}\equiv\lambda x.Q\equiv M$
Th 8( $arrow$ ). $arrow$ :
1. $M,$ $N$ $CL$ $(\lambda^{*}x.M)Narrow[N/x]M.$
2. $C\lambda$ $M$ $M^{*}arrow M.$
Proof.
1. $\lambda^{*}$
$M\equiv x$ ( ) $\equiv INarrow N\equiv$ ( ).
$x\not\in FV(M)$ ( ) $\equiv$ KMN $arrow$ l $M\equiv$ ( ).
$M\equiv Ux,$ $x\not\in FV(U)$ ( ) $\equiv UN\equiv$ ( ).
$M\equiv UV$ ( ) $\equiv S(\lambda^{*}x.U)(\lambda^{*}x.V)Narrow 1(\lambda^{*}x.U)N((\lambda^{*}x.V)N)$
$*2$ $N$ $(I_{\lambda}M)^{o}$ undefined
137
$[N/x]U[N/x]V\equiv$ [N/x]($UV$) $\equiv$ ( ).
2. $*$ Th 6.
4 $C\lambda I_{\lambda}$
Conj 9. $M$ $\beta$ $N$ $M^{*}arrow N$
5 $C\lambda I_{\lambda}^{+}$
Def 10 $($ $C\lambda I_{\lambda}^{+})$ . $C\lambda I_{\lambda}^{+}$ $C\lambda I_{\lambda}$ :
$(\lambda\beta)$ $(\lambda x.M)Narrow 1[N/x]M$
6 $C\lambda I_{\lambda^{+}}$
Th 11. $C\lambda I_{\lambda}^{+}$ $arrow$ Church-Rosser
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